I  X  -X 

I 


APRIL,  1938 
3.000 


» 

0 


ONTARIO 

Department  of  Education 


Courses  of  Study 


Grades  IX  and  X 


SHOP  COURSES  IN 
VOCATIONAL  SCHOOLS 


» 

» 


Issued  by  Authority  of 
The  Minister  of  Education 


% 


SHOP  COURSES 


VOCATIONAL  SCHOOLS 


DRAFTING 

APPLIED  ELECTRICITY 
MACHINE  SHOP  PRACTICE 
MOTOR  MECHANICS 
PRINTING 

SHEET  METAL  WORK 
GENERAL  WOODWORK 
CABINET  MAKING 
CARPENTRY 
PATTERN  MAKING 
FARM  MECHANICS 


3 


Ministry  cl  Education,  Ontario 
Historical  Collection 


SUGGESTIONS  FOR  THE  USE  OF  THE  COURSES 


Outlines  for  the  various  shop  courses  are  provided  herein.  The  content  of 
any  course  may  be  rearranged  to  suit  the  plan  of  teaching  and  should  be 
detailed  to  form  a  complete  course  of  study. 

In  the  presentation  of  shop  instruction,  the  project  is  the  usual  medium 
through  which  operations  common  to  the  various  trades  are  introduced. 
Projects  selected  must  cover  the  topics  of  the  course  and  should  recognize  the 
interests  and  abilities  of  the  pupils.  A  variety  of  projects  for  any  course  of 
instruction  is  essential. 

Recognition  of  individual  differences  among  pupils  necessitates  some 
modifications  in  shop  organization.  Shop  libraries,  illustrative  materials,  and 
other  lesson  aids  carefully  organized  to  direct  pupil  effort,  will  make  possible 
the  close  co-ordination  of  intelligent  'study  with  the  performance  of  recognized 
trade  operations. 

« 

The  courses  of  study  for  some  shops  may  appear  to  be  too  long  for  the 
time  allotted.  To  conserve  shop  time  for  shop  work,  the  science,  mathematics 
and  drafting  related  to  the  various  shop  courses  should  be  taken  in  their 
respective  departments.  This  plan  necessitates  the  co-ordination  of  shop  and 
related  subjects. 

To  maintain  a  high  degree  of  pupil  interest,  the  teacher,  in  planning 
the  organization  of  his  instruction,  should  provide  for  adequate  pupil 
participation.  Where  the  amount  of  equipment  of  one  kind  available  is 
insufficient  for  the  class,  it  may  be  necessary  to  provide  a  number  of  different 
activities  and  arrange  a  plan  of  rotation.  Frequent  and  systematic  appraisal 
of  the  pupils’  work  is  necessary  and  these  records  should  form  a  major  part  of 
the  final  grading  assigned. 

Dangerous  conditions  with  respect  to  the  health  and  safety  of  pupils  in 
school  must  be  avoided.  Exhaust  gases  from  running  engines  and  fumes  from 
spray  guns  must  be  effectively  discharged.  All  machines  must  be  properly 
guarded,  safety  instruction  must  be  given  in  every  shop  where  an  element  of 
danger  exists,  and  a  first  aid  cabinet  must  be  readily  accessible.  It  is  recognized 
that  a  clean  and  well-appointed  shop,  with  equipment  maintained  in  first-class 
operating  condition,  is  an  important  factor  in  reducing  the  possibility  of 
accidents. 
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COURSES  OF  STUDY 


GRADE  IX 

Exploratory  nature  of  the  courses 

Pupils  enrolled  in  a  Vocational  Shop  Course  are  given  training 
in  a  variety  of  shops  in  Grade  IX,  so  that  before  entering 
the  higher  grades  they  may  be  able  to  select  a  particu¬ 
lar  shop  in  which  they  may  complete  the 
preparatory  training  necessary  for  admission 
to  the  trades  and  the  industries. 


Course : 

1 .  Lines : 


DRAFTING— GRADE  IX 


(a)  Outlines — use  of  simple  instruments  in  drawing  lines  to  given 
lengths  in  the  lay-out  of  rectangles  and  regular  figures  which 
represent  the  working  drawing  views  of  simple  objects. 

(b)  Dimension  lines — weight  of  dimension  lines,  purpose  and  proper 
placing  on  simple  working  drawings. 

(c)  Hidden  outlines — the  introduction  of  the  broken  line  to  represent 
hidden  edges  or  surfaces;  standards  for  these  lines. 

(d)  Centre  line — purpose,  specifications  and  general  use  for  a  centre 
line. 


2.  Lettering:  Plain  stroke  freehand  lettering  to  be  introduced  incident¬ 
ally  as  required;  dimensions,  spacing,  and  general  purpose  and 

requirements  of  good  lettering. 

3.  Working  Drawings: 

(a)  Working  drawings  (two  or  three  views)  of  simple  objects  arranged 
in  proper  sequence,  using  (1),  scale  of  12  inches  =  1  foot,  and 
(2),  scale  of  3  inches  =  1  foot. 

(b)  Working  drawings  of  objects  composed  of  several  parts  (such  as 
brackets),  combining  all  the  principles  of  drawing  previously 
introduced. 

(c)  Working  drawings  of  angular  objects  (using  straight  lines),  such 
as,  wedges  and  tapered  pieces. 

(d)  Working  drawings  of  circular  or  semi-circular  objects  with 
circular  holes  requiring  methods  of  locating  and  dimensioning. 

(e)  W orking  drawings  of  objects  of  which  sectional  views  are  required : 
method  of  representing  materials  in  section. 

(f)  Detail  and  assembly  drawings  as  applied  to  objects  composed  of 
several  parts,  such  as  a  nail  box  or  simple  table.  Scale  3  inches  = 
1  foot  may  be  used. 
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4.  Machine  Drawings: 

(a)  Enlarged  profiles  of  simple  threads  to  illustrate  their  character¬ 
istics. 

(b)  Standard  practice  for  indicating  threaded  ends  and  tapped  holes. 

(c)  Detail  and  assembly  drawings  of  simple  mechanical  objects  or 
tools  involving  threads,  tapped  holes,  countersunk  holes,  and 
sections. 

5.  Orthographic  Projection:  The  introduction  of  simple  problems  in 
orthographic  projection. 

6.  Geometrical  Constructions:  Reference  sheets  showing  standard 

geometrical  construction  should  be  available  for  pupils’  use. 
Instruction  should  be  given  on  this  part  of  the  course  if  and  when 
required  in  the  solution  of  drawing  problems. 


APPLIED  ELECTRICITY— GRADE  IX 


1.  Circuits: 

(a)  A  complete  circuit  installation  consisting  of,  supply  of  current  (dry 
cells  or  6-volt  battery);  conductors,  switch  or  push  button;  and  load 
(sockets  and  lights,  or  bell  or  buzzer). 

(b)  A  circuit  with  a  fixed  load  in  which  dry  cells  as  a  source  of  current  may 
be  added  one  at  a  time  in  series  and  the  general  effect  on  the  load 
noticed;  the  same  circuit  repeated  with  the  dry  cells  added  one  at  a 
time  in  parallel  and  the  general  effect  observed  and  recorded. 

(c)  A  circuit  with  a  fixed  source  of  current  and  the  load  units  added  one 
at  a  time  (1)  in  series,  then  (2)  in  parallel,  and  the  general  effect 
observed  and  recorded. 

(d)  An  annunciator  circuit  installation;  other  elementary  signal  circuits. 

(e)  Radio  antennae  circuit  installation — action  of  lightning  rods  and 
necessity  for  good  ground  connections. 

(f)  Commercial  wiring  circuits — elementary  circuits  in  standard  knob  and 
tube  construction,  comprising  branch  circuit  box  source,  fuses,  switch 
and  parallel  load.  Reference  should  be  made  to  Hydro-Electric 
regulations  governing  this  circuit. 

2.  Joints,  Soldering,  Weatherproofing: 

(a)  Afaking  simple  joints  as  required. 

(b)  Soldering — operation  and  care  of  blow  torch;  preparation  of  soldering 
iron  and  use  of  flux  in  soldering  joints. 

(c)  Weatherproofing — taping  and  use  of  compound. 
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3.  Magnetism  and  Electro-magnetism: 

(a)  Magnetic  field  about  permanent  magnets  examined  by  use  of  iron 
filings  or  small  compasses,  and  plotted;  polarity  studied. 

(b)  Making  an  electro-magnet,  plotting  the  magnetic  field  and  studying 
polarity. 

(c)  Examination  of  the  field  of  force  about  a  single  wire  carrying  a  current 
of  electricity;  development  of  “right  hand  rule.” 

4.  Study  of  action  of  electric  bells,  buzzers,  and  annunciators. 

5.  Conductors  and  Insulators — experimental  study  of  a  few  common  metals, 
non-metals,  and  solutions  as  a  basis  for  classification  into  conductors 
and  insulators ;  examination  and  discussion  of  a  few  common 
commercial  insulators. 

6.  Circuit  Protection — heating  effect  of  electric  current;  construction,  purpose 
and  rating  of  simple  fuses  (plug  and  cartridge  type) ;  safe  current — 
carrying  capacity  of  standard  wires  and  cables  used  in  the  home. 

7.  Circuit  Testing — construction  and  use  of  test  lamps  for  trouble  shooting. 

8.  Electrical  Units — sufficient  experimental  acquaintance  with  elementary 
circuits  to  gain  the  concepts  of  volts,  amperes,  ohms,  and  watts. 

9.  Cost  of  Electrical  Energy — determining  the  cost  of  operating  common 
household  heating  appliances  from  name-plate  reading,  and  verifying 
experimentally  the  watts  consumed  for  at  least  one  appliance ;  checking 
experimentally  the  watt-meter  x  time  against  the  kilowatt-hour 
meter;  reading  the  kilowatt-hour  meter  and  computing  the  cost  of 
electrical  energy. 

10.  Electrical  Equipment  in  the  Home — some  general  suggestions  in  order  to 
get  the  best  use  from  equipment  such  as  heating  appliances,  lights 
and  lighting  equipment;  electrical  hazards  and  precautions  to  be 
taken. 


MACHINE  SHOP  PRACTICE— GRADE  IX 


Course : 

1.  Hand-tools  and  bench  work : 

(a)  Trade  description  of  such  tools  and  equipment  required  for  this 
course  as  soft  and  hard  hammers,  chisel,  punch,  file,  hack  saw,  taps 
and  dies,  and  vise. 

(b)  Operations  such  as  sawing,  use  of  hammer  and  chisel,  filing,  riveting, 
use  of  steel  letters  in  marking,  threading  (taps  and  dies). 

2.  Layout  work: 

(a)  Coating  of  metal  surfaces  (copper  sulphate,  chalk)  to  facilitate  layout. 

(b)  Use  of  steel  rule,  dividers,  scriber,  hermaphrodite  caliper,  and  punch 
in  laying  out  work  from  blueprints  or  drawings;  centering  work  for 
drilling. 
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3.  Machine  Operations: 

(a)  Lathe: 

(1)  Setting  up  work  in  machine,  side  facing,  rough  turning,  parting, 
turning  to  a  shoulder,  finish  turning,  and  use  of  calipers  in 
turning  to  size,  knurling  and  polishing,  taper  turning  by  offset 
method. 

(2)  Use  of  three-jaw  and  four-jaw  universal  chucks;  end  facing  of 
work  held  in  a  chuck. 

(3)  Belts  and  gears  for  the  transmission  of  power,  lubrication  of 
machine,  feeds  and  cutting  speeds. 

(b)  Drill-press : 

(1)  Operation,  lubrication  and  maintenance  of  the  machine. 

(2)  Centre  punching  location  for  drilling,  securing  material  in  vise  or 
V-block,  sizes  of  drills  and  method  of  attachment  in  chuck,  use 
of  cooling  and  cutting  compounds. 

(3)  Drilling  to  a  layout,  method  of  drawing  holes  to  a  desired  location, 
countersinking. 

(c)  Grinder: 

Safety  precautions  and  use  of  goggles,  rough  grinding  to  remove  hard 

skin  of  material,  rough  grinding  to  bring  material  to  size. 

(d)  Power  hack  saw: 

Setting  up  work,  cutting  to  length,  use  of  lubricants  for  cutting. 

(e)  Shaper: 

Plain  surfacing. 

4.  Forge  Work: 

Forging,  hardening,  and  tempering  should,  when  necessary  to  the  project, 

be  taught  as  an  operation  only,  without  any  attempt  at  teaching  the  science 

involved. 


MOTOR  MECHANICS— GRADE  IX 


1 .  Chassis : 

(a)  Parts:  examination  and  study  to  obtain  the  name,  purpose,  and 
location  of  principal  parts. 

(b)  Specifications:  wheel  base,  spring  suspension,  steering-gear  ratio, 
tread,  and  clearance. 

2.  Engine: 

(a)  Parts — identify  parts,  dismantle,  and  assemble  a  one-cylinder  engine. 

(b)  Operation — events  in  the  four-stroke  cycle;  combustion  mixtures; 
properties  of  carbon  monoxide  gas,  including  danger,  precautions  and 
artificial  respiration. 

3.  Lubrication:  simple  theory;  description,  and  examination  of  one  system 
including  dismantling  and  assembly. 

4.  Cooling  system:  radiator,  pump,  water-jackets;  cooling  fluids;  examina¬ 
tion  of  one  system. 
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5.  Electrical  system:  simple  ignition  system  comprising  battery,  coil, 
breaker  and  spark  plug.  (Confined  to  a  one-cylinder  engine — electrical 
circuit  to  be  traced  and  operation  observed  without  theory). 

6.  Fuel  system  and  fuel: 

(a)  Tank,  pump,  fuel  lines,  simple  carburetor;  common  fuel  line  troubles. 

(b)  Gasolene;  use,  precautions  in  its  use,  method  of  storing,  methods  of 
extinguishing  fire,  gasolene  prohibited  for  cleaning  purposes. 

7.  Fastenings:  identification  of  bolts,  nuts,  cap  screws,  threads,  rivets, 
washers,  cotters;  their  use  and  application. 

8  Clutch:  friction;  single  plate  clutch. 

9.  Gear  box:  standard  positions,  effect  on  drive  shaft,  speed  ratios  element¬ 
ary  conception  of  mechanical  advantage. 

10.  Drive  shaft:  types. 

11.  Rear  axle:  one  type,  differential,  split  axle,  revolutions  of  wheels  when 
turning  corners,  and  gear  reduction. 

12.  Front  axle:  simple  explanation,  examination  of  unit  for  camber,  caster, 
and  toe-in. 

13.  Steering:  one  type,  Ackerman  principle. 

14.  Brakes:  shoes,  drums  and  linkages  as  applied  to  one  wheel. 

15.  Types  of  automobiles:  steam,  electric,  gasolene;  brief  reference  to  the 
advantages  of  each. 


PRINTING  GRADE  IX 


Course : 

(a)  The  California  job  case — lower  case. 

(b)  Learning  the  case — complete  layout. 

(c)  Spaces  and  quads — character,  function,  relative  sizes 

(d)  The  composing  stick — kinds,  parts,  adjustment,  use. 

(e)  Pulling  a  proof  in  the  stick. 

(f)  Distributing  type  from  the  stick. 

(g)  Justification — simple  flush  lines. 

(h)  Distinguishing  difficult  letters. 

(i)  Type — composition,  parts,  fontage. 

(j)  Type  measurements — elementary  point  system. 

(k)  Spacing  vs.  justifying. 

(l)  Paragraph  composition. 

(m)  Indention. 

(n)  Setting  poetry. 

(o)  Proof  marks  and  their  use. 

(p)  The  historic  background  of  printing. 

(q)  Printing  as  a  vocation — organization,  shop  conditions,  occupational 
opportunities  and  requirements. 
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SHEET  METAL— GRADE  IX 


Course: 

1.  Materials: 

(a)  Galvanized  sheet  iron  and  tin — method  of  manufacture,  common 
uses,  advantages,  stock  sizes  and  gauging. 

(b)  Solders — common  solder,  components,  reasons  for  different  alloys. 

(c)  Fluxes — materials,  purpose  and  reaction  of  common  soldering  fluxes. 

2.  Operations  and  tools: 

(a)  Laying  out — use  of  measuring  and  marking  tools;  making  seam 
allowances. 

(b)  Cutting — use  of  snips,  squaring  shears,  pliers;  safety  precautions. 

(c)  Folding  and  forming — use  of  mallet,  hammer,  stakes,  adjustable  bar 
folder,  bending  brake,  forming  rolls,  grooving  tools  in  the  construction 
of  simple  rectangular  and  cylindrical  objects. 

(d)  Soldering: 

(1)  Soldering  iron — oxidation,  tinning,  design  for  transference  of  heat. 

(2)  Soldering — heating  the  iron,  correct  position  of  iron,  fusing 
solder,  use  of  flux. 

3.  Sheet  metal  finishes:  methods  of  preparing  various  sheet  metals  to  take 

protective  or  decorative  coatings. 


GENERAL  WOODWORKING  GRADE  IX 

Where  offered,  the  Manual  Training  instruction  in  Grades  VII  and  VIII 
should  be  recognized  in  the  organization  of  the  Grade  IX  course.  Instructors 
should  give  their  classes  suitable  tests,  at  the  beginning  of  the  school  year,  to 
determine  the  pupils’  knowledge  of  woodwork  and  their  ability  to  perform 
elementary  operations.  A  course  of  instruction  with  a  proper  balance  between 
hand  and  machine  operations  should  then  be  provided. 

Course : 

1.  Materials: 

(a)  Lumber — such  woods  as  pine,  basswood,  whitewood,  gumwood,  birch 
or  oak  are  generally  found  to  be  suitable;  recognition  of  these  and 
other  common  woods;  processing  of  lumber;  units  of  measurement  and 
stock  sizes. 

(b)  Sundries: 

a)  Glue — kinds,  sources,  preparation  for  use. 

(2)  Hardware — types  and  specification  for  common  nails,  wood 
screws,  and  other  hardware  in  common  use. 

(3)  Finishing  materials — characteristic  properties,  uses  and  limita¬ 
tions,  of  stain,  shellac,  varnish  and  paints. 
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2.  Hand  tool  operation: 

(a)  Laying-out — selection  of  pieces  to  avoid  waste  and  use  of  marking 
tools. 

(b)  Sawing — cross-cut  and  rip  sawing. 

(c)  Planing — surfaces,  edges,  ends,  at  an  angle  to  the  grain. 

(d)  Squaring — steps  in  truing  to  size;  use  of  square  and  back  saw. 

(e)  Chamfering — planing  and  chiselling  a  chamfer;  stop-chamfering. 

(f)  Chiselling — paring,  chiselling  curves,  perpendicular  chiselling,  use  of 
mallet. 

(g)  Shaping — use  of  coping  saw,  bow  saw;  use  of  spokeshave  and  file. 

(h)  Boring — use  of  various  types  of  bits  and  depth  gauge;  boring  for 
screws  and  dowels. 

(i)  Fastening — selection  and  use  of  nails,  screws,  glue;  clamping. 

(j)  Sanding — uses  of  various  grades  of  sand  paper  and  steel  wool. 

(k)  Finishing — staining,  shellacking,  varnishing  and  polishing;  care  of 
brushes;  proper  storage  of  materials,  fire  hazards. 

Note: — Pupils  should  be  instructed  in  the  general  trade  specifications  for  all  hand  and 
machine  tools,  and  materials  within  the  scope  of  this  course. 

3.  Machine  tools  and  operations: 

Note: — -Safety  instruction  must  be  stressed. 

(a)  Variety  saw — cross-cutting  and  ripping,  cutting  rabbets  and  dados. 

(b)  Band  saw — sawing  simple  curves. 

(c)  Jig-saw — sawing  simple  scrolls. 

(d)  Jointer — jointing  edges. 

(e)  Lathe — rough  and  finish  turning  to  size,  shoulder  and  taper  turning, 
turning  simple  beads  and  curves;  face  plate  turning:  use  of  calipers 
and  templates. 

(f)  Grinder — sharpening  chisels  and  plane  irons;  whetting. 


FARM  MECHANICS — GRADE  IX 

This  course  is  designed  to  meet  the  needs  of  rural  pupils. 

1.  Drawing  and  plan  reading: 

(a)  Measuring  and  sketching — simple  objects  in  estimated  full  scaleMo 
include  placement  of  views,  representation  of  visible  and  invisible 
surfaces,  dimensioning  and  lettering.  Scale  drawings,  elementary 
geometrical  construction  and  lettering  should  be  used  where  required. 

(b)  Reading  blueprints — a  study  of  complete  drawings  of  simple,  useful 
farm  or  home  equipment  to  assist  the  pupils  in  picturing  the  object, 
locating  dimensions,  and  estimating  the  cost. 

2.  Woodwork: 

(a)  Common  hand  tools — construction,  uses,  adjustment  and  up-keep. 
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(b)  Materials — identification  of  nails,  wood  screws  and  other  hardware 
in  common  use. 

(c)  Operations — use  of  saw,  plane,  chisel,  try-square,  in  squaring  stock  to 
size  and  making  joints  such  as  rabbet,  mitre,  mortise  and  tenon;  the 
making  of  at  least  three  articles  useful  in  the  home  or  garden  or  on  the 
farm,  such  as  bread-board,  neck-tie  rack,  coat-hanger,  flower  trellis, 
bench-book,  nail  box,  milking  stool,  chicken  feed  hopper,  bird  house 
or  harness  stitching  clamp.  As  far  as  possible  the  study  of  the  tools 
and  construction  of  joints  should  be  introduced  in  pupils’  projects. 

3.  Woods:  uses  and  recognition  in  the  rough  and  the  finished  state  of  at  least 

six  woods;  warping  and  checking  of  woods,  how  caused  and  counteracted. 

4.  Paints  and  finishes:  paints  for  wood,  iron,  and  concrete;  home-mixed 

and  ready-mixed  paints;  preparation  of  surfaces;  the  uses  of  shellac, 
varnish  and  wax  in  finishing;  the  care  of  brushes. 

5.  Rope  work :  kinds  and  grades  of  rope ;  uses  of  rope  on  the  farm ;  care  of  rope ; 

common  knots  and  their  uses;  whipping  a  rope  end;  crowning  and  tucking 
a  rope  end;  making  a  short  splice,  long  splice  and  eye  splice. 

6.  Belt  lacing:  leather  and  fabric  belts;  care  of  belts;  tools  required  in  belt 

lacing;  making  of  samples  of  single  lacing  and  double  lacing,  using  card¬ 
board  and  cord. 

7.  Harness  repairing:  importance  of  keeping  harness  in  good  condition  by 

cleaning,  oiling  and  repairing  at  least  once  a  year;  tools  and  materials 
needed;  making  a  waxed  thread  and  practice  in  stitching  splices;  attaching 
snaps,  buckles,  etc. 

8.  Glazing:  tools,  preparation  of  putty;  value  of  priming  coat  on  sash; 

methods  of  cutting  glass;  practice  in  putting  glass  in  new  sash  or  in 
replacing  glass  in  a  broken  window. 

9.  Pipe  fitting: 

(a)  Kinds  of  pipe — black  and  galvanized  iron. 

(b)  Operations — cutting,  reaming,  threading,  sealing  joints;  use  of 
couplings,  elbows,  tees,  reducers;  measuring  runs  and  making  layouts. 


COURSES  OF  STUDY 


GRADE  X 

Pupils  enrolled  in  Vocational  Schools  may  be  given  an 
opportunity  in  Grade  X  to  select  a  particular  shop 
in  which  they  may,  according  to  a  plan  out¬ 
lined,  continue  the  preparatory  training 
necessary  for  admission  to  the 
trades  and  the  industries. 

DRAFTING — GRADE  X 

Where  pupils  are  allowed  to  specialize  in  designated  shops,  part  of  the 
course  of  study  should  include  the  drafting  special  to  those  shops. 

Course : 

1.  Working  Drawings:  More  advanced  working  drawings,  involving  additional 

difficulties  in  views,  placement  and  projection  of  views,  sections,  auxiliary 
views,  and  dimensioning.  A  higher  standard  of  accuracy  and  workmanship 
should  be  achieved. 

2.  Assembly  and  Detail  Drawings:  Review  of  principles  already  studied  and 

an  extension  of  the  topic  to  include  the  application  of  these  principles  to 
more  advanced  projects  in  wood  and  metal. 

3.  Orthographic  Projection:  Introduction  of  problems  in  formal  orthographic 

projection  in  preparation  for  a  study  of  the  development  of  surfaces. 

4.  Development  of  Surfaces:  Rectangular  objects;  cylinder  (parallel  line 

development);  oblique  cut  cylinder;  radial  line  development.  Suitable 
projects  should  be  selected  which  would  incorporate  the  principles  referred 
to  above.  In  all  projects  selected,  the  standard  allowances  are  to  be  made 
for  seams,  laps  and  other  trade  practices. 

5.  Indications:  Conventional  methods  of  representation  on  working  drawings 

for  electrical  work,  plumbing,  steam  fitting,  and  building  construction. 
Problems  should  be  arranged  by  the  teacher  which  would  necessitate  both 
the  selection  of  these  symbols  from  a  reference  sheet  and  their  use  in  the 
drawing. 

6.  Blue-print  Reading:  Suitable  drawings  representative  of  trades  introduced 

in  the  school  or  of  local  industries  should  form  the  basis  of  study.  For  the 
interpretation  of  these  drawings,  problems  should  be  arranged  requiring 
(a)  a  study  of  views  and  dimensions,  (b)  sketching  of  simple  parts, 
(c)  reference  to  the  machines  involved  in  the  construction  and  use  of  parts, 
and  (d)  a  study  of  the  bill  of  materials. 

7.  Isometric  Drawing:  Three  or  four  drawings  arranged  in  sequence  to 

introduce  the  elementary  principles  of  isometric  drawing;  isometric  lines, 
treatment  of  non-isometric  lines,  fillets  and  rounds,  isometric  circles. 

Note: — For  students  who  make  rapid  progress  in  this  subject,  inking,  tracing,  and  some 
blue-printing  may  be  introduced.  All  students  should  be  required  to  make  free-hand  working 
sketches  and  have  these  approved  before  commencing  the  work  of  the  finished  drawing. 
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APPLIED  ELECTRICITY— GRADE  X 


The  courses  of  instruction  in  electricity  for  Grade  X  appear  under  two 
divisions:  (1)  Electrical  Installation  and  Maintenance  and,  (2)  Electrical 
Theory  and  Test. 

In  the  larger  schools  this  instruction  will  be  allotted  to  teachers  who  possess 
special  qualifications  for  certain  branches  of  this  work.  In  smaller  schools  the 
responsibility  for  instruction  in  both  divisions  of  the  course  will  rest  with  an 
individual  teacher. 

1.  Electricity:  (Installation  and  Maintenance). 

The  course  should  be  closely  connected  with,  and  the  workmanship  should 
conform  to,  the  requirements  of  the  Hydro-Electric  Commission  of  Ontario. 

Course : 

1.  Splices  and  Joints: 

Proper  construction  and  uses  of  common  splices  and  joints  including 
cable  splicing,  soldering,  taping,  and  water-proofing;  sweating  of 
terminal  lugs. 

2.  Materials: 

More  advanced  study  of  the  B.  and  S.  gauge  wire  tables;  recognition 
of  commonly  used  wires  and  cables  according  to  size,  insulation  and 
use;  identification  by  name  and  size  description  of  other  trade 
materials  within  the  scope  of  this  course. 

3.  Circuits: 

(a)  Bell  and  annunciator  circuits:  An  extension  of  elementary 
circuits  introduced  in  Grade  IX  to  include  ground  return,  parallel 
operation,  return  call,  three  or  four-point  annunciator,  master 
control  bell  system,  and  other  similar  circuits  within  the  time 
limit  of  the  course. 

(b)  Light  and  Power  Circuits: 

(1)  Construction  (knob  and  tube)  of  the  elements  of  circuits 
such  as  might  be  suitable  for  a  seven-roomed  house;  recep¬ 
tacle,  lighting,  hot  water  heater,  grate,  range,  furnace 
blower  and  other  fan  service,  and  main  service. 

(2)  Construction  in  non-metallic  sheathed  wire  and  cable, 
using  the  loop  system  for  circuits  referred  to  in  (1)  above. 

4.  Testing  and  Repair: 

Elementary  testing  and  repair  of  simple  electrical  appliances.  The 
testing  referred  to  in  this  course  is  to  be  confined  to  the  use  of 
journeyman’s  test  equipment. 
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2.  Electricity:  (Theory  and  Test). 

Laboratory  instruction  in  this  course  is  essential.  Instruments  for  the 
measurement  of  electrical  quantities  should  be  used  constantly  to  test  element¬ 
ary  principles,  and  instructors  are  advised  to  make  use  of  common  electrical 
devices  and  appliances  as  objects  of  test. 

Course : 

1.  Magnetism: 

A  more  extensive  study  of  this  topic  by  the  mapping  of  the  fields  of  force 
about  (a)  such  types,  and  (b)  such  groupings  of  magnets  as  used  in 
electrical  apparatus  and  equipment. 

2.  Electro-magnetism: 

Plot  fields  of  force  about  conductors  carrying  current  leading  to  develop¬ 
ment  of  the  right  hand  rule  and  helix  rule;  effect  of  increasing  (a)  turns, 
(b)  current  through  a  coil  of  wire  having  an  iron  core.  Study  of  electro¬ 
magnetism  as  applied  in  electric  bells,  relays,  circuit  breakers,  and  lifting 
magnets,  paying  special  attention  to  air  gap,  permeability,  saturation  and 
residual  magnetism. 

3.  Conductors  and  non-conductors: 

A  more  advanced  study  and  experimental  determination  of  ability  of 
common  metals,  non-metals,  and  solutions  to  conduct  current. 

4.  (a)  Heating  effect  of  electric  current,  circuit  protective  devices  (fuses  and 

thermal  cut-outs). 

(b)  Electro-chemical  effect  (elementary  treatment)  involving  the  protec¬ 
tion  of  circuits  by  chemical  means. 

5.  Instruments  (the  D.C.  Ammeter  and  Voltmeter) : 

Principal  parts,  construction,  principles  of  operation,  location  in  the 
circuit  and  precautions  for  proper  use. 

6.  Ohm’s  Law: 

(a)  Variations  of  current  in  circuit  with  variation  of  resistance,  holding 
applied  voltage  constant.  Several  experiments  are  required. 

(b)  Variation  of  current  in  circuit  with  variation  of  applied  voltage,  holding 
resistance  constant.  Several  experiments  are  required. 

(c)  Development  of  equations  from  experiments  suggested  in  (a)  and  (b) 
of  the  foregoing. 

7.  Resistors,  Resistance  Measurement,  Circular  Mil  Measure: 

(a)  An  examination  and  study  of  common  resistance  materials  as  found 
in  household  appliances,  such  as  lamps,  motors,  motor  starters  and 
heaters. 

(b)  Measurement  of  the  resistance  of  such  appliances  as  referred  to  in 
part  (a)  by  the  Volt-ammeter  and  Wheatstone  bridge  methods. 

(c)  Comparison  of  wire  diameters  with  standard  tables,  examination  of 
tables  to  discover  the  relationships  existing  between  the  quantities 
represented.  Comparison  of  mil  foot  resistances  of  wires  in  common 
use. 

8.  Circuits: 

Determination  of  current,  voltage,  and  resistance  characteristics  of  typical 
series  and  parallel  circuits. 
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9.  Voltage  Drop: 

Measurement  of  voltage  drop  in  simple  electric  circuits  for  light,  heat  and 
power.  The  verification  of  a  number  of  readings  taken  from  voltage  drop 
tables  as  a  means  of  gaining  confidence  in  the  use  of  these  tables. 

10.  Measurement  of  Power: 

Three  methods:  volt-ammeter,  wattmeter  (kilowatt-meter),  and  watt-hour 
(kilowatt-hour)  meter,  horse  power  in  terms  of  kilowatts. 

11.  Losses  in  Electric  Circuits: 

Copper  losses  in  field  coils,  armatures,  and  transmission  lines. 

12.  The  D.  C.  Generator: 

(a)  Elementary  laws  governing  the  direction  and  relative  values  of 
induced  currents  in  conductors  cutting  magnetic  fields. 

(b)  Simple  D.  C.  shunt  wound  generator,  parts  and  function  of  parts. 

(c)  Characteristic  tests;  no  load  voltage  characteristics  with  variation  of 
field  strength  (separate  constant  excitation),  variation  of  terminal 
voltage  with  variation  of  load  current  (self-excitation). 


MACHINE  SHOP  PRACTICE— GRADE  X 

The  outlines  provided  here  for  Grade  X  constitute  an  extension  of  the 
Grade  IX  course.  A  higher  degree  of  accuracy  should  be  achieved  by  the  pupil 
on  all  operations. 

Course: 

1.  Hand  Tools  and  Bench  Work: 

(a)  Use  of  different  types  of  blades  in  the  hand  hack  saw  with  a  view  to 
proper  selection. 

(b)  Filing  to  size  with  greater  attempt  at  the  production  of  flat  surfaces. 

(c)  Threading  by  use  of  taps  and  dies. 

2.  Layout  Work: 

Problems  more  advanced  than  those  selected  for  Grade  IX  involving — 

(1)  Coating  of  metal  surfaces  to  facilitate  layout. 

(2)  Use  of  scale,  scriber,  centre  punch,  calipers. 

3.  Machine  Operations: 

(a)  Lathe: 

(1)  Taper  turning  by  means  of  taper  attachment. 

(2)  Spotting  and  drilling. 

(3)  Filing  and  polishing. 
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(b)  Drill  Press: 

(1)  Selection  of  proper  drills  for  different  materials  and  speeds — 
carbon  drills  and  high  speed  drills — use  of  various  cutting  agents 
for  different  materials. 

(2)  Drilling  to  a  depth. 

(3)  Countersinking. 

(4)  Finishing  work  by  emery  stick  head — spot  facing. 

(c)  Shaper: 

Shaping  of  horizontal,  vertical,  and  irregular  surfaces 

(d)  Miller: 

Milling  a  flat  surface. 

(e)  Grinder : 

(1)  More  detailed  study  of  abrasives  as  to  manufacture,  properties, 
selection  and  use. 

(2)  Grinding  lathe  tool  bits  and  drills. 

Note: — Exercise  on  practice  materials  should  precede  the  grinding  of  expensive  tools. 

4.  Forge  Work  and  Elementary  Metallurgy: 

Forging,  hardening,  tempering;  shop  tests  for  the  distinguishing  character¬ 
istics  of  common  metals;  casting  in  lead  or  aluminum;  machine  andh  and 
work  in  brass,  bronze,  and  babbitt  to  acquaint  pupils  with  the  fundamental 
properties  and  uses  of  these  alloys. 

5.  Fasteners: 

(a)  An  examination  of  such  fasteners  as  rivets,  bolts,  cap  screws,  set 
screws,  taper  pins  and  keys  for  purposes  of  identification  and 
knowledge  of  their  special  uses. 

(b)  Introduction  to  welding  through  instruction  in  a  few  elementary 
exercises. 

Note: — In  some  schools  provision  may  be  made  for  this  instruction  in  the  welding  shop. 

6.  Repair  and  Maintenance: 

Belts;  care,  selection,  proper  operation  and  splicing,  power  transmission. 
Lubrication;  bearing  types,  grease  and  oil  fittings,  and  special  lubrication 
required. 

7.  Optional  Topic: 

In  schools  not  equipped  with  a  sheet  metal  shop  and  where  pupils  are 
continuing  a  general  course  for  two  years,  instruction  may  be  given  in 
ornamental  iron  and  sheet  metal  work  in  lieu  of  any  other  topic  on  this 
course. 
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MOTOR  MECHANICS— GRADE  X 


The  course  of  study  should  deal  in  greater  detail  with  the  names,  purpose, 
location,  and  operation  of  the  principal  parts  of  the  modern  automobile.  It 
should  provide  for  simple  fitting  and  adjusting  during  assembly  and  replacement 
operations.  One  or  more  running  engines  are  required. 

Safety  instruction  relating  to  the  proper  handling  of  machine  and  hand 
tools,  gasolene  and  lubricants,  and  the  dangers  of  carbon  monoxide  gas  should 
be  stressed. 

Course : 

1.  The  Multi-cylinder  Engine: 

(a)  Piston  assembly — relative  position  of  pistons  in  various  cylinders, 
relative  piston  pressures;  detailed  examination  of  pistons,  rings, 
connecting  rod  and  bearings. 

(b)  Crank-shaft — types,  relation  to  stroke,  r.p.m.,  length  of  stroke  in 
degrees. 

(c)  Valves — arrangement  ac  to  heads,  seats,  faces,  springs,  locking, 
guides,  tappets  and  clearances;  timing  valves  with  and  without  marks; 
valve  lap,  lead  and  lag. 

(d)  Lubrication — study  of  a  lubrication  system  for  modern  automobile 
engine;  kinds  of  lubricants,  lubrication  charts,  S.A.E.  gradings,  effect 
of  extreme  temperatures,  filters. 

(e)  Cooling  system — types,  parts  and  function  of  each;  anti-freeze 
solutions  and  testing. 

(f)  Electrical  system — identification  of  component  parts  for  a  four- 
cylinder  engine,  including  ignition,  generator,  starter,  and  lighting 
circuits;  wiring  up  of  the  above  mentioned  circuits  with  and  without 
wiring  diagram,  using  unidentified  wire. 

(g)  Fuel  system — fuel  pumps,  strainers,  carburetor  (detail  adjustments 
on  one  type) ;  fuel  properties,  significance  of  octane  ratings. 

(h)  Horse  power — brief  reference  to  horse  power  formula  as  used  for 
licence  purposes. 

2.  Clutch: 

Detailed  examination  of  a  single-plate  dry  clutch;  adjustment  of  clutch. 

3.  Gear  Box: 

Path  of  power,  relative  speeds  of  crank  and  drive  shaft  for  different  gear 
shift  positions;  mechanical  advantage,  and  direction  of  drive. 

4.  Drive  Shafts: 

Examination  of  two  types,  need  for  universal  joint,  kinds  of  universal 
joints. 

5.  Rear  Axles: 

Types — more  detailed  study  of  differential,  including  variation  in  speed  of 
rear  wheels  due  to  resistance,  gear  reduction,  ratio  of  speed  of  rear  wheel 
to  ring  gear. 

6.  Front  Axle: 

Types — principal  parts  including  king  pins,  steering  knuckle,  bearings,  tie 
rod,  drag  link;  more  careful  study  of  Ackerman  principle,  including  pivot 
or  king  pin  inclination,  camber,  caster,  toe-in  and  steering-gear  reduction. 
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7.  Brakes: 

Mechanical — a  study  of  complete  mechanical  unit  with  linkage  for  four 
wheels. 

Hydraulic — a  study  of  operation  of  master  cylinder  and  wheel  cylinder  in 
actuating  brake  linkages. 

8.  Care  of  the  Automobile: 

Washing,  cleaning,  polishing;  tightening  body  bolts,  removing  squeaks; 
suggestions  for  servicing  a  customer’s  car. 


PRINTING- GRADE  X 

The  Grade  IX  course  should  be  reviewed  and  extended.  Increased  skill 

should  be  acquired  in  hand  composition  as  outlined. 

Where  possible,  instruction  in  printing  should  be  closely  co-ordinated 

with  the  work  of  the  art  and  other  departments  in  the  school. 

Course : 

1.  Reviews  an  assignment  to  review  the  fundamental  principles  of  the 

Grade  IX  course,  including  the  case,  type  parts,  use  of  composing  stick 

and  printing  terms. 

2.  Elementary  composition: 

(a)  Dumping  and  tying  up — methods,  precautions  and  development  of 
skill. 

(b)  Pulling  proofs  on  the  galley — advantages,  procedure  and  standard  of 
cleanliness  necessary. 

(c)  Distributing  from  the  galley. 

(d)  Correcting  in  the  stick  and  on  the  galley — general  classification  of 
corrections  and  proper  procedure;  special  corrections,  including 
over-running  and  leading. 

(e)  Paragraph  composition — rules  for  lines,  indention,  general  procedure 
to  gain  uniform  appearance  and  easy  reading,  and  justification. 

(f)  Punctuation  marks  and  spacing — standard  practice  for  the  spacing  of 
the  period,  comma,  hyphen,  colon,  semi-colon,  exclamation,  question, 
apostrophe,  dash,  parentheses,  and  brackets. 

3.  Proof  reading:  symbols,  use  of  symbols  in  study  of  a  proof-read  model, 

assigned  proof  reading. 

4.  Special  composition: 

(a)  Setting  Poetry — special  indentions,  justification,  general  rules  and 
exceptions. 

(b)  Numbering  sentences — alternate  use  of  numbers  and  letters. 

(c)  Setting  Indentions — review  of  regular  paragraph  indention  and 
extension  of  study  to  include  hanging,  half-diamond,  squared  and 
diagonal. 
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(d)  Setting  Numbers — three  ways  of  expressing  number,  rules  for  comma, 
usage  and  examples  of  correct  usage. 

(e)  Tabular  composition — rules  for  procedure  in  setting  up  a  simple 
example  of  tabulated  form. 

(f)  Multiple  justification — advantages  and  procedure. 

(g)  Initial  letters — history,  purpose,  extent  of  use,  rules  for  use  in 
composition. 

(h)  Leaders  and  rules — examples,  purpose,  procedure  for  composition. 

(i)  Borders — purposes,  common  types,  margins,  procedure  for  making 
butted  rule  border  and  mitred  border. 

5.  The  point  system:  brief  history,  advantages,  units,  applications  to  types 

and  materials. 

6.  Book  composition:  a  booklet  in  loose-leaf  form  introducing  the  following 

features  of  book  composition — preliminary  pages  (title  pages,  advertising 
card,  copyright,  dedication,  preface,  contents,  list  of  illustrations,  intro¬ 
duction,  half  title) ;  chapter  heads,  initial  letters,  running  heads,  sub-heads, 
leading,  over-running,  numbering,  tabular  forms,  multiple  justification; 
use  of  rules,  borders,  cutting  and  mitering  machines;  indentions,  side 
notes,  cut-in-notes  and  concluding  pages. 

Note: — It  is  intended  that  “book  composition’’  or  some  similar  project  should  incorporate 
all  the  operations  referred  to  in  the  course. 

7  The  Press:  An  introductory  knowledge  of  presses  should  be  acquired 
including  brief  history,  general  types,  principles  of  operation,  proper  care, 
and  general  experience  in  the  safe  operation  of  a  platen  press. 


SHEET  METAL  PRACTICE— GRADE  X 

1.  Materials: 

(a)  The  common  properties,  uses,  limitations,  methods  of  manufacture, 
unit  cost  and  stock  sizes  of  the  common  sheet  metals,  such  as  black 
iron  and  steel,  galvanized  iron,  tin-plate,  zinc,  and  lead.  Reference 
should  be  made  to  the  action  of  certain  acids  on  the  above  mentioned 
sheet  metals. 

(b)  Fluxes — types,  special  uses,  preparation. 

Note: — This  topic  should  be  distributed  over  the  entire  course. 

2.  Hand  operations  and  tools: 

(a)  Laying-out — standard  practice  in  transferring  dimensions  from  the 
blue  print  or  drawing  to  the  sheet  metal  in  preparation  for  cutting. 

(b)  Cutting — use  of  straight  and  curved  shears. 

(c)  Folding  and  forming — use  of  hand  stakes  for  folding,  bending. 

(d)  Riveting — use  rivet  sets  and  punches. 

(e)  Soldering — preparing  the  soldering  iron;  selection  of  proper  fluxes; 
study  of  melting  points  of  various  solder  alloys;  proper  application 
of  solder. 
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3.  Machine  tools  and  operations: 

(a)  Names  of  main  parts,  proper  use,  adjustments  and  precautions  to  be 
observed  for  the  following  machines:  foot  squaring  shears,  brakes, 
bar  folder,  slip  roll  former,  wiring,  burring,  turning  machine,  header 
and  groover. 

(b)  Operations — folding  (full  and  open),  locking,  rolling,  grooving,  wiring, 
beading,  turning  and  burring. 


WOODWORKING- GRADE  X 

Note: — In  schools  where  general  woodworking  is  required  for  Grade  X  the  course  of 
instruction  should  include  elements  from  the  courses  in  cabinet  making,  carpentry,  and  pattern 
making. 

Cabinet  Making — Grade  X 

The  course  in  cabinet  making  should  include  three  main  topics:  furniture 
construction  (both  individual  and  production  methods);  simple  upholstery; 
and  furniture  repair  and  refinishing. 

A  higher  standard  of  hand  and  machine  tool  technique  is  required,  and, 
in  addition,  a  more  specialized  study  of  woods  and  finishes. 

In  the  selection  of  projects  and  throughout  the  course,  the  attention  of  the 
pupils  should  be  directed  to  the  simple  elements  of  furniture  design. 

1.  Hand  tool  operations — an  extension  of  the  common  operations  to  include 

elementary  operations  peculiar  to  cabinetry  construction;  sharpening  of 
hand  tools. 

2.  Machine  operations: 

(a)  Variety  saw — cutting  to  size,  sawing  rebates,  dados,  grooves,  and 
tenons;  taper  sawing;  the  construction  and  use  of  jigs. 

(b)  Jointer — surfacing  and  jointing,  machine  adjustments. 

(c)  Shaper — selection  and  fitting  of  cutters;  cutting  shapes  desired. 

(d)  Mortising — use  of  vertical  or  horizontal  machines;  adjustments  for 
depth. 

(e)  Band  saw  and  jig  saw — sawing  of  special  shapes. 

(f)  Sander — use  of  disc  and  belt  Sanders;  methods  of  fastening  abrasives. 

(g)  Lathes — gluing  for  size;  turning  matched  parts,  ornaments,  and  knobs. 

3.  Finishing — the  proper  application  and  care  of  finishing  materials:  stains, 

oil,  water,  acid,  fillers,  shellac,  varnish,  lacquer,  paint,  enamel,  powder, 
and  colours;  turpentine,  benzine,  acetone,  paint  and  varnish  removers. 

Carpentry — Grade  X 

1.  Laying  out  on  site — an  elementary  study  including  running  lines,  placing 
pegs  and  squaring,  use  of  batter  boards,  study  of  boundary  by-laws. 
(Lot  lines  established  by  O.L.S.) 
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2.  Foundations — excavations,  foundations  and  foundation  wall  forms,  footings 

and  shoring,  basement  flooring,  drainage  and  model  forms,  basement 
windows  and  doors;  experiments  covering  concrete  mixtures;  drainage  and 
service  tiles,  supporting  piers. 

3.  Floor  joists — laying  floor  joists  including  sill  plates,  bridging,  headings  and 

sub-flooring,  offsets  for  compression  on  joists,  cuts  for  pipes,  bathroom 
joists  to  carry  a  concrete  and  tile  floor. 

4.  Studding,  etc. — floor  plates,  studding,  top  plates,  window  and  door  open¬ 

ings,  partitions,  sheathing  (horizontal  and  diagonal),  braces  for  openings, 
and  corner  studding. 

5.  Roofing — ceiling  joists,  brief  description  of  roof  types  such  as  lean-to,  gable, 

hip,  gambrel,  and  mansard;  selection  of  one  type  (preferably  gable)  for 
construction  of  a  model  to  scale  desired;  purlins  and  collar  ties;  dormer 
types  and  framing;  ridge  trim,  roof  sheathing,  various  shingle  types. 

6.  Siding — cone  (novelty,  drop),  bevel  (clap  board),  tongue  and  groove, 

V  match;  door  and  window  frames  and  trim  (soffit,  facia,  bed  mould); 
stair  setting;  flashings  and  drip  boards. 

7.  Interior  trim — lath  (wood  and  metal)  and  commercial  wall  boards  and 

insulations;  plaster;  flooring;  interior  trim  (coped  joints,  door  trim,  chair 
rail  and  picture  moulding). 

8.  Stair  construction — open  and  closed  strings  involving  terminology  and  use 

of  framing  square  in  laying  out  prior  to  construction. 


Pattern  Making — Grade  X 


With  the  exception  of  the  larger  schools,  the  pattern  equipment  should 
include  the  necessary  equipment  and  supplies  for  moulding,  core  making,  and 
the  pouring  of  soft  white  metal. 

1.  Hand  tools — pattern  makers’  hand  tools  for  cutting,  measuring,  fastening 

and  assembling;  use  and  care  of  tools,  tool  technique  and  sharpening. 

Note: — Many  of  the  simple  hand  tools  will  be  familiar  to  the  pupils.  Instruction  on  new 
tools  should  be  introduced  as  required. 

2.  Machine  tools — care,  precautions  and  proper  operation  of  available  machine 

tools  in  the  production  of  selected  projects. 

3.  Materials: 

(a)  Pattern  lumber — characteristics,  identification,  selection,  relative 
cost,  workability,  warp,  shrinkage,  defects,  shake,  wind  check. 

(b)  Sundries — proper  application  of  fasteners,  abrasives,  fillets,  colours 
for  identification  and  protective  materials. 
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4.  Principles  of  pattern  making — warp  and  wind  of  lumber;  pattern  draft  and 

allowances;  science  of  use  of  fillets;  significance  of  colour  in  identification 
of  patterns;  science  of  application  of  surface  coatings;  allowances  for 
contraction  of  metals. 

Note: — These  principles  should  be  introduced  as  required  in  the  production  of  pattern  jobs. 

5.  Interpretation  of  drawings — interpretation  of  drawings  for  projects  to  be 

undertaken,  including:  bill  of  materials;  order  of  operations;  full-size 
lay-out. 

6.  Moulding — simple  moulding  equipment;  making  two-part  mould — proce¬ 

dure  in  making  and  ramming,  removing  pattern,  finishing,  supplying 
gates  and  runners,  closing  in  preparation  for  casting;  introduction  of  core 
prints — core  boxes,  purpose  of  core  in  a  mould. 

7.  Casting — casting  in  lead  or  soft  white  metal  of  simple  patterns. 

FARM  MECHANICS-GRADE  X 

The  course  in  farm  mechanics  presents  a  variety  of  topics  related  to  farm 

and  home  life. 

Course : 

1.  Drawing  and  Plan  Reading:  Scale  drawings;  map  drawings  showing  build¬ 

ings,  roads,  fences,  gates,  streams,  bridges,  culverts,  water-lines,  tanks, 
drain  tiles,  soil  areas,  drainage  direction,  existing  crops  and  orchards; 
working  drawings  of  farm  objects  to  include  section  scale  and  assembly 
drawings. 

2.  Woodwork: 

(a)  Tool  sharpening — use  of  grindstone,  emery  wheel  and  oil  stone  in 
sharpening  common  hand  tools;  practice  in  jointing,  setting  and  filing 
hand  saws. 

(b)  Construction  and  repair — construction  of  two  or  more  articles  of  use 
in  the  shop,  in  the  home  or  about  the  farm,  such  as  farm  shop  tool 
cabinet,  nail  and  staple  box,  mitre  box,  folding  bench,  step  ladder, 
book  case,  farm  gate,  poultry  feed  box,  oat  sprouter,  and  fattening 
crate. 

(c)  Woods — recognition  of  woods  continued  and  extended. 

(d)  Painting  and  finishing — materials  used  in  paints,  shellac,  and  varnish, 
and  meaning  of  terms,  pigment,  vehicle,  thinner,  drier;  mixing  paints 
and  painting  for  specified  conditions  of  exposure;  methods  of 
refinishing  floors  and  furniture;  white  washes  for  farm  use. 

3.  Forging  and  metal  work: 

(a)  Forging  such  articles  as  meat  hook,  rope  cleat,  chain  link,  cold  chisel, 
and  door  pull  to  give  a  knowledge  of  forging  and  tempering;  use  of 
hacksaw,  in  cutting  metal;  use  of  the  cold  chisel  and  file  in  vise  work 
with  cold  metal. 
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(b)  Soldering — preparation  of  soldering  bit,  selection  of  fluxes,  soldering 
applied  to  needs  of  home  and  farm. 

(c)  Drilling — use  of  post  drill  for  drilling  and  countersinking;  use  of  taps 
and  dies. 


4.  Auto  mechanics:  Dismantle  and  assemble  a  four-stroke  cycle  and  two-stroke 
cycle  engine  to  learn  the  location,  names  and  functions  of  the  principal 
parts  and  events  in  the  cycle;  study  automobile  parts  for  an  elementary 
knowledge  of  the  clutch,  brakes,  transmission  and  electrical  system; 
perform  service  jobs,  such  as,  patching  tubes  and  changing  tires,  greasing 
and  making  up  anti-freeze  solutions. 


5.  Rope  work:  Review  and  extension  of  Grade  IX  work. 

6.  Farm  implements  and  machinery:  types,  uses,  care  and  repair. 
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